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UNITED STATES PATENT OFFICE 
WALTER H. SGKIIMPF, OF TOLEDO, OHIO ". 

ELECTRIC PICK-UP 

Application filed September 20, 1929.. Serial. No. 383,920. 

The present invention relates to electric 
pickups for use with phonograph records 
and the like, adapted to generate electric 
currents in accordance with the vibratory 

5 movements of a stylus traveling in the rec 
ord groove. 
The present invention contemplates an 

electric pickup provided with a current gen 
erating coil, stationary magnet system and y s 10 vibratory stylus and operative parts so ar 
ranged that the form of the current wave generated thereby will reproduce with ex 
cellent fidelity, the form of the record groove 
by which the stylus is operated. 
The present invention contemplates anim 

proved electric pickup having excellent 
3. 

tracking qualities and desired fidelity over 
a wide range of frequencies so that the pick 
up will reproduce not only the low notes but 

23 the extremely high notes as well as inter 
mediate notes, without distortion. 
The invention also contemplates the de 

sign of an electric pickup wherein the cur 
rent generating coil is wound about a core 

25 normally receiving substantially no mag 
netic flux but which does receive a flux vary 
ing according to the movement of the stylus, 

all the flux variations in the core whereby 
take place at comparatively low intensity, 

30 thereby avoiding the effects of saturation 
present where the magnet system employs 
a more or less saturated core. 
The pickup is accordingly so designed that 

a vibratory armature in the field of the mag 

the normally balanced flux relation in the 
core to induce flux therein and thereby gen 
erate undulatory currents. 
The present invention also contemplates 

43 the design of an electric pickup in such a 
manner that the parts may be readily assem 
bled and adjusted and yet be held in posi 
tion by rugged parts so that there is little 
likelihood of the device requiring attention once it is adjusted. 

an electric pickup wherein adjustable resili ent stops, offering no appreciable resistance 
to the vibrati bar if neitial position, so a to prevent its 

3 net and outside the coil is caused to disturb 

The present invention also contemplates 

ion of the bar hold the stylus 

striking the pole tips or being attracted too 
close to one of them. 
The present application relates to certain 

improvements over the forms shown in my 
prior application 153,596, filed December 9, 
1926. 
The accompanying drawings show, for 

purposes of illustrating the present inven 
tion, one embodiment in which the invention 
may take form, together with several modi 
fications of certain parts, it being unders 
stood that the drawings are illustrative of 
the invention rather than limiting the same. 

In the drawings: 
Figure 1 is a front view of the pickup, 

with the cover removed; 
Figure 2 is a central section on the line 

2-2 of Figure 1; 
Figure 3 is an enlarged view taken in the 

same direction as Figure 1, but showing a 
slight modification; 

Figure 4 is a fragmentary section on the 
line 4-4 of Figure 2 looking in the direc 
tion of the arrow; 

Figure 5 is a section on the line 5-5 of 
Figure 1 looking in the direction of the 
arrow; 

Figure 6 is a side elevational view of the 
pickup showing it in position over-a record; 

Figures 7 and Ta are enlarged front and 
sectional views showing a modified arrange 
ment of vibratory stylus bar and pole pieces; 

Figure 8 is a fragmentary view illustrat 
ing a modified form of core; 

Figure 9 is a view similar to Figure 8 
and vibratory armature; and 

Figure 10 is a view similar to Figure 3 
showing a modified form of resilient stop 
for the vibratory stylus bar. 
The electric pickup is mounted on a swing 

ing reproducer support 10 of more or, less 
conventional shape, so that the reproducer 
can move back and forth over the surface 
of the phonograph or other form of disc 
record. It will, of course, be understood 
that the picklp may be mounted on any suit able form of support to have it cooperate 
with the record grooves of disc or cylinder 
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showing a still further modified form of core. 
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raeci?els or other types of records bearing sis. 
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impressions adapted to actuate a reproducer 
stylus. 
As more clearly shown in Figure 2, the 

supporting arm 10 is secured to a supporting 
plate 11, and this plate carries a fixed base 
or support 12 on which are mounted the 

10 

20 

25 

magnet, the core, the coil and the vibratory 
stylus bar as shown in detail in Figures 1 
to 5 inclusive. - 
The stylus is indicated at 13. It is clamp 

ed in place in a stylus bar 14 by a clamping 
screw 15. The stylus bar has laterally ex 
tending bearing members or pintles indicat 
ed at 16 which are provided with ball receiv 
ing recesses 16 adapted to receive balls 17. 
One of the balls 17 is carried in a pocket or 
recess 18 in the lower part of the support 
12, while the other ball is carried in a pocket 
or recess 19 in an adjustable clamping screw 
20 threaded through the stylus bearing Sup 
port and adapted to be locked in place by a 
lock nut 21. . . 
In the form of construction shown in Fig 

ures 1, 2 and 3, the stylus bar 14 extends up 
Wardly above the pivotal axis and carries 
armature members 22 and 23 of soft iron. 

30 

The stylus bar is made of a non-magnetic 
material, preferably of light weight material 
such as an aluminum alloy. The stylus bar 

9 is here shown as being provided with resili 
ent Sponge rubber pads 24 covered with thin 
metal plates 25. Adjusting, screws 26 are 
threaded through the side walls 27 of the 
support or base 12 and are adjusted against 

35 

40 are locked in place by lock nuts 28. 

45 

50 

these resilient pads so as to hold the stylus 
bar in a neutral position, and prevent chat 
tering. The adjusting screws 26 may be 
placed above the pivot, as shown in Fig. 1, 
or below the pivot, as shown in Fig. 3. They 
The magnet for the pickup is indicated 

at 30 and is here shown in the form of a 
horseshoe magnet having poles located at 31 
and 32. Pole pieces or tips 33 and 34 are 
Secured on the Support 12 by screws indi 
cated at 35. These pole tips are spaced apart 
to provide a gap slightly greater than the 
Width of the movable armature and are so 
shaped that the armature projects above the 
pole tips as will be clear from Figures 1 and 
3. The magnet is clamped in place by a 
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bridging strap 36, secured to the support 12. 
by bolts 37 threaded into a bridge'38 in the 
Supporting base 12. 
The upper end of the supporting base 12 

is provided with a forward extension or 
bridge 39 and the bridges 38 and 39 are 
notched as indicated at 40 to receive the sta 
tionary soft iron core 41. This core is pro 
vided with a short longitudinal slot 42 and 
is clamped in place by a screw 43 threaded 
into the forward extension 39. The core 41 
carries, a coil 44, this coil being preferably 
a pre-Wound coil shaped to fit between the 
bridging members 38 and 39. The coil is 

1,817,021 

slipped in place between the bridging mem 
bers and the core passed through the opening 
in the coil to secure it in place and is then 
secured in adjusted position by the screw 43. 
The coil has leads 45, 46 adapted to be secur 
ed to binding posts 47 carried in the upper 
end of the support 12. These binding posts 
are connected to wires 48 passing out through 
the reproducer support 10. 
The lower end or tip of the core 41 is 

notched as indicated at 50. The width of 
this notch is substantially the same as the 
spacing between the pole tips 33 and 34. 
The armature members 22 and 23 extend in 
to this notch but do not contact with the tip 
of the core. The tip of this core is spaced 
a substantial distance from the pole tips 33 
and 34 so that a negligible amount of mag 
netic flux will be induced in the core, most 
of the flux passing directly across the air 
gap and across the armature. 

In assembling the device, the stylus bar 
and associated parts are secured in place, the 
pole tips being mounted on the base. The 
coil may then be inserted in place and the 
core secured in position after which the mag 
net may be slid into place by being passed 
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down alongside the support, 12 and secured 
by the bridging strap 36. The device is 
closed and covered by a protecting cover 
plate 52 which may be held in place by nuts 53 threaded onto the ends of the studs 37. 

In the form of construction shown in 
Figure 7 and 7a, the vibratory stylus bar 
70 is designed to be much shorter than the 
form shown in Figure 1. Here the needle 
or stylus 71 is secured in place by a clamping 
screw .72 above the axis 73 about which the 
stylus bar vibrates. The stylus bar is pro 
vided with armature members 74 carried 
between pole pieces 75 and 76 similar to the 
pole pieces 33 and 34. The armature vi 
brates adjacent to core 77 similar to the core 
41. In order to concentrate the magnetic 
field in the gap, the lower edges of the pole 
tips 75 and 76 are rounded or beveled as 
indicated. The adjustable stop screws 78 
are similar to the clamp screws 26 but in 
this figure the resilient connection is in the 
form of springs 79 which surround pins 79 
carried by the stylus bar and which enter 
recesses 79 in the support 12'. . 
The stylus bar is mounted on ball bear 

ings as indicated, and in both these forms 
of construction, the pivot is located approxi 
mately midway between the needle point and 
the armature so as to obtain a 1 to 1 rela 
tion. 
In the form of construction shown in 

Figure 8, the parts may be the same as 
shown in Figures 1 to 3 except that as here 
shown the core 81 is cut away to provide a 
long gap 82 thereby making a somewhat 
longer path for magnetic flux escaping and 
leaking from the pole tips into the core. 
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: In the form of construction shown in 
Figure.9, the armature member 91 is indi 
cated as being in the form of a single piece 
of soft iron suitably secured to the vibratory 
stylus bar. This single piece of magnetic 
material being carried midway between the 
pole tips receives induced magnetism of both 
poles and has a neutral Zone through the 
middle of its mass. It acts as a two piece 

Here the pole tips are brought 
much closer together and the core 92 has a 
much narrower gap 93. 

In the form of construction indicated in 
Figure 10, the movable stylus bar is of the 
type shown in Figure 1 and the same refer 
ence characters are employed. Instead, 
however, of having the adjusting screws 
bear directly on the plates 25 surrounding 
the sponge rubber pads, additional resilient 
stops are provided in the form of cups 95 
slidably carried in drillings 96 and urged 
toward the stylus bar by springs 97 held in 
place by screws 98. 

In the various forms of construction here 
in shown, the stylus bar is adjusted to nor 
mally lie substantially centrally between the 
pole tips and hence the iron armature mem 
bers carried thereby are substantially equally 
magnetized and of opposite polarity. In 
the case of the one piece armature of Figure 
9, the opposite halves of this piece act as 
Separate and distinct magnets of equal in 
tensity and opposite polarity. When the 
armature is in the neutral position, a 
negligible amount of flux is created length 
Wise of the core, but as soon as it is moved 
in either direction, the flux in the core is 
redistributed thereby generating a current in 
the coil which may be amplified and em 
ployed in the usual manner. 
So far as the ear is able to detect, the 

devices made with the magnetic arrange 
ment shown in Figures 1, 8 and 9 all operate 
in Substantially the same manner and give 
excellent reproductions of phonograph 
records. So far as the ear is concerned there 
appears to be no difference in the quality 
of the music or speech produced by either 
of these arrangements. 
The arrangement provided in Figure 7, 

however, will give better reproductions of 
higher pitched notes owing to the much 
Smaller mass of moving parts. 

In all these forms of construction, it will 
be noted that the armature is substantially 

It is able to move 
without being impeded by stiff springs. 
The stop means provided offer practically 
no resistance to the vibration of the arma 
ture. As the iron in the coil is operating at 
exceedingly low density, flux variation will 
be far more faithful than in forms of con 
struction in which the core is at all times 
operating under comparatively high flux 
density. 

The placing of the coil and core between 
the sides of the magnet is a very convenient 
and compact arrangement and economizes 
spaces and produces a nice balance over the 
needle. The position of the magnet rela 
tive to the core and coil seems, however, to 
have little effect on the quality of the re 
production. If one pole is held adjacent a 
pole piece, weaker currents of excellent 
quality but less value are produced. 

It is obvious that the invention may be 
embodied in many forms and constructions, 
and I wish it to be understood that the 
particular forms shown are but a few of 
many forms. Various modifications and 
changes being possible, I do not limit myself 
in any way with respect thereto. 
What is claimed is: 
1. An electric pickup for phonograph 

records and the like comprising, a station 
ary magnet system having fixed, spaced 
apart poles, a stylus operated vibratory 
member having magnetizable material car 
ried between the poles but Out of contact 
there with, a coil, and a magnetizable core 
in the coil, the core and coil being housed 
within the magnet of the magnet system 
with the tip of the core adjacent the vibra 
tory magnetizable material and out of con 
tact therewith. 

2. An electric pickup for phonograph 
records and the like, comprising, a station 
alry magnet system including a horse shoe 
magnet and having fixed, spaced apart 
poles, a vibratory armature member having 
magnetizable material carried between the 
poles but out of contact there with and rigid 
ly connected to a stylus to be actuated 
thereby between the poles, a coil, and a mag 
netizable core in the coil, the tip of the core 
being adjacent the vibratory magnetizable 
material and out of contact therewith, the 
core being disposed relative to the magnet 
system such that it normally receives sub 
stantially no flux therefrom. 

3. An electrical pickup for phonograph 
records and the like, comprising a station 
ary magnet system having fixed, spaced 
apart poles, a stylus fastened to a stylus car 
rier, a Support On which the stylus carrier 
is pivotally mounted, the stylus carrier 
being provided with a magnetizable arma 
ture disposed between the poles and adapted 
to be vibrated back and forth in the air gap, 
a magnetizable core adjacent the armature 
and adapted to receive a varying flux ac 
cording to the position of the armature, and 
a current generating coil wound about the 
COre. 

4. An electrical pickup for phonograph 
records and the like, comprising a stationary 
magnet System having fixed, spaced apart 
poles, a stylus fastened to a stylus carrier, a 
Support on which the stylus carrier is pivot 
ally mounted, the stylus carrier being pro 
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4. 

vided with a magnetizable armature dis 
posed between the poles and adapted to be 
vibrated back and forth in the air gap, a 
magnetizable core adjacent the armature 
and adapted to receive a varying flux ac 
cording to the position of the armature, and 
a current generating coil wound about the 

) 

5 

core, the core and coil being housed within 
the magnet system parts with the core in 
the neutral Zone thereof. 

5. An electrical pickup for phonograph 
records and the like, comprising a stationary 
magnet system having pole tips spaced apart 
to provide a narrow air gap, a stationary 
core having one end adjacent the pole tips, 
an armature provided with magnetizable 
material disposed in the air gap and being 
close to the poles and the tip of the core, a 
pivotal mounting for the al'mature to per 
mit it to move back and forth in the air gap, 
a stylus bar rigidly connected to the arma 
ture and to a stylus, the pivotal mounting 
being substantially equidistant from the 
armature and stylus, and a coil about the 
core in which currents are generated by 
vibrations imparted to the stylus. 

6. An electrical pickup for phonograph 
records and the like, comprising a current 
generating coil, a core for the coil, and a 
stylus bar carrying a vibratory al'mature 
movable relative to the end of the core and 
relative to fixed magnet poles to vary the 

3. 5 

5. 

C) 

flux through the core, the core normally re 
ceiving substantially no magnetic flux from 
the magnet poles, and a stylus for vibrating 
the armature. 

7. An electrical pickup for phonograph 
records and the like, comprising a current 
generating coil wound about a magnetizable 
core, a magnetic system including a vibra 
tory armature operable by and directly con 
nected with a stylus to generate currents in 
the coil, means for pivotally supporting the 
stylus and armature so that they are mov 
able in either direction from a neutral point 
with equal facility, and resilient means to 
hold the armature out of contact with the 
stationary parts of the magnet system. 

8. An electrical pickup for phonograph 
records and the like, comprising a current 
generating coil wound about a core, a mag 
netic system including a vibratory armature 
operable by and directly connected with a 
stylus to generate currents in the coil, means 
for pivotally supporting the stylus and ar 
mature so that they are movable in either 
direction from a neutral point with equal 
facility, and resilient means to hold the ar 
mature out of contact with the stationary 
parts of the magnet system, the core and 
coil being mounted inside the magnet of the 
magnet system with the core substantially 
in the neutral Zone of the same. 

9. An electrical, pickup for phonograph 
records and the like, comprising a Support, 

1817,021 

a permanent magnet carried thereby, the 
magnet having spaced pole tips adapted to 
accommodate an armature, a coil mounted 
between the side members of the magnet and 
having a core adjacent the pole tips and in 
the neutral Zone of the magnet, and a stylus 
operated vibratory armature operating in 
the gap between the pole tips and in the 
gap between the pole tips and the core tip, 
and acting to vary the flux distribution in 
the core according to the position of the 
armature in the gap. - - 

10. An electrical pickup for phonograph 
records and the like, comprising a support, 
a permanent magnet carried thereby, the 
magnet having spaced pole tips adapted 
to accommodate an armature, a coil mounted 
etween the side members of the magnet 
and having a core adjacent the pole tips 
and in the neutral Zone of the magnet, and 
a stylus operated vibratory armature operat 
ing in the gap between the pole tips and in 
the gap between the pole tips and the core 
tip, and acting to vary the flux distribution 
in the core according to the position of the 
armature in the gap, the gaps between the 
pole tips and core tip being greater than 
the gaps between the pole tips and the arma 
ture. 

11. An electrical pickup for phonograph 
records and the like, comprising a stationary 
magnet, a current generating coil wound 
about a fixed core, the core and coil being 
mounted between the side members of the 
magnet, and a stylus operated vibratory 
armature in the magnet field and adjacent 
the core, the core normally receiving no 
flux from the magnet but receiving varying 
flux according to the position of the arma 
ture when operated by the stylus whereby 
currents are generated in the coil. 

12. An electrical pickup for phonograph 
records and the like, comprising a support, 
a magnet carried thereby, pole pieces for 
the magnet separated to accommodate an 
armature, a stylus bar carrying a stylus at 
one end and an armature at the other end, 
the support having bearings for the stylus 
bar to carry the armature in the gap and 
permit it to move longitudinally of the gap, 
a magnetizable core close to the armature 
and adapted to be magnetized according to 
the position of the armature, and a current 
generating coil about the core. 

13. An electrical pickup for phonograph 
records and the like, comprising a support, 
a magnet carried thereby, pole pieces for 
the magnet separated to accommodate an 
armature, a stylus bar carrying a stylus at 
one end and an armature at the other end, 
the support having bearings for the stylus 
bar to carry the armature in the gap and 
permit it to move longitudinally of the gap, 
a magnetizable core close to the armature 
and adapted to be magnetized according to 
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the position of the armature, a current gen 
erating coil about the core, and adjustable 
yieldable stops engageable with the stylus 
bar and acting to keep the armature out of 
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contact with the magnet. 
14. An electrical pickup for phonograph 

records and the like, comprising a support, 
a stylus bar pivoted therein, a stylus car 
ried by one end of the bar and an arma 

10 ture at the other end, a magnet carried by 
the support and having pole pieces close to 
the armature and on oppositesides thereof, 
a coil carried by the support, a stationary 
core in the coil, the tip of the ?ore having 
a gap to receive the armature, and resilient 
stop means to hold the armature spaced 
from the core tip and pole tips whereby sub 
stantially no flux is induced lengthwise of 
the core. 

15. An electrical pickup for phonograph 
records and the like, comprising a support, 
a stylus bar pivoted therein, a stylus car 
ried by one end of the bar and an arma 
ture at the other end, the stylus and arma 
ture being substantially equidistant from the 
pivot point, a magnet carried by the stip 
port and having pole pieces close to the 
armature and on opposite sides thereof, a 
coil carried by the support, a stationary 
core in the coil, the tip of the core having 
a gap to receive the armature, and resilient 
stop means to hold the armature spaced 
from the core tip and pole tips whereby sub 
stantially no flux is induced lengthwise of 
the core. 

16. An electrical pickup for phonograph 
records and the like, having a magnet with 
closely spaced pole tips, a vibratory arma 
ture therebetween, a coil housed within the 
magnet and having a magnetizable core pro 
jecting therefrom with its tip adjacent the 
arnature. 

17. An electrical pickup for phonograph 
records and the like, comprising a support 
having a bearing at the lower end, a stylus 
bar pivoted in the bearing for vibration 
about one fixed axis, a stylus carried at one 
end of the bar and an armature at the other 
end, a magnet carried by the support and 
having pole tips close to the armature and 
on opposite sides thereof, the armature be 
ing movable in the air gap to change the 
flux distribution between the pole tips and 
projecting beyond the pole tips, a stationary 
coil carried by the support, and a stationary 
core for the coil, the end of the core being 
disposed adjacent the armature and sub 
stantially spaced from the pole tips, where 
by substantially no flux is induced length 
wise of the core when the armature is in 
neutral position. 

18. An electrical pickup for phonograph 
records and the like, comprising a support 
having a bearing at the lower end, a stylus 
bar pivoted in the bearing for vibration 

5 

about one fixed axis, a stylus carried at one 
end of the bar and an armature at the other 
end, a magnet carried by the support and 
having pole tips close to the armature and 
On opposite sides thereof, the lines of flux 
between the poles being in the direction of 
notion of the armature, the armature being 
movable in the air gap to vary its distance 
from the pole tips whereby one pole or the 
other pi'edominates, the armature projecting 
beyond the pole tips, a stationary coil car 
ried by the support, and a stationary core 
for the coil, the end of the core being dis 
posed adjacent the armature and substan 
tially spaced from the pole tips, whereby 
Substantially no flux is induced lengthwise 
of the core when the armature is in neutral 
position. - 

19. An electrical pickup for phonograph 
Fecords and the like, comprising a support 
having a bearing at the lower end, a stylus 
bar pivoted in the bearing for vibration 
about one fixed axis, a stylus carried at one 
end of the bar and an armature at the other 
end, a horseshoe magnet carried by the sup 
port and having pole tips close to the arma 
ture and on opposite sides thereof, the arma 
ture being movable in the air gap to change 
the flux distribution between the pole tips 
and projecting beyond the pole tips, a sta 
tionary coil carried by the support, and a 
stationary core for the coil, the end of the 
core being disposed adjacent the armature 
and substantially spaced from the pole tips, 
whereby substantially no flux is induced 
lengthwise of the core when the armature is 
in neutral position, the coil and core being 
mounted between the sides of the horseshoe 
magnet. . . . . 

20. An electrical pickup for phonograph 
records and the like, comprising a support 
having a bearing at the lower end, a stylus 
bal' pivoted in the bearing for vibration 
about One fixed axis, a stylus carried at one 
end of the bar and an armature at the other 
end, a horseshoe magnet carried by the 
Support and having pole tips close to the 
armature and on opposite sides thereof, the 
armature being movable in the air gap to 
change the flux distribution between the 
pole tips and projecting beyond the pole 
tips, a stationary coil carried by the support 
and a stationary core for the coil, the end of 
the core being disposed adjacent the arma 
ture and substantially spaced from the pole 
tips, whereby substantially no flux is in 
duced lengthwise of the core when the arma 
ture is in neutral position, the coil and core 
being mounted between the sides of the 
horseshoe magnet, and with the axis of the 
coil substantially in line with the axis of 
the stylus bar. 

21. An electrical pickup for phonograph 
records and the like, comprising a support 
having a bearing at the lower end, a stylus 
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bar pivoted in the bearing for vibration 
about one fixed axis, a stylus carried at one 
end of the bar and an armature at the other 
end, a magnet carried by the support and 

5 having pole tips close to the armature and 
on opposite sides thereof, the armature be 
ing movable in the air gap to vary its dis 
tance from the pole tips and projecting be 
yond the pole tips, a stationary coil carried 

10 by the support, a stationary core for the coil, 
the end of the core being disposed adjacent 
the armature and substantially spaced from 
the pole tips, whereby substantially no flux 
is induced lengthwise of the core when the 

15 armature is in neutral position, and adjust 
able, yieldable stops cooperating with the 
stylus bar to prevent contact of the arma 
ture with the pole tips. 

22. An electrical pickup for phonograph 
20 records and the like, comprising a support 

having a bearing at the lower end, a stylus 
bar pivoted in the bearing for vibration 
about one fixed axis, a stylus carried at one 
end of the bar and an armature at the other 

5 end a magnet carried by the support and 
having pole tips close to the armature and 
on opposite sides thereof, the armature be 
ing movable in the air gap to vary its dis 
tance from the pole tips and projecting be 

30 yond the pole tips, a stationary coil carried 
by the support, a stationary core for the coil, 
the end of the core being disposed adjacent 
the armature and having a longitudinally 
extending armature receiving slot, the core 

35 being substantially spaced from the pole 
tips, whereby substantially no flux is in 
duced lengthwise of the core when the arma 
ture is in neutral position. - 

23. An electrical pickup adapted for use 
40 with lateral cut phonograph records and the 

like, comprising a support, a stylus bar 
pivoted therein to move back and forth 
under the control of the record groove, an 
armature carried by the bar opposite the 

35 pivot and partaking of lateral motion of 
Sound character, a stationary core and cur 
rent generating coil the axis of which are 
approximately in line with the axis of the 
stylus bar, and a magnet system having 

to poles. On opposite sides of the armature. 
- - - WALTER H. SCHIMPF. 
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